Sensorineural Hearing Impairment is a Common Feature of Consanguineous Marriage by El-Din, SMN & Hamed, L
Original  article        Egypt. J. Med. Hum. Genet. Vol. 9, No. 1, May 2008
Copyright: All rights reserved for The Egyptian Journal of Medical Human Genetics
85
Sensorineural Hearing impairment is a common Fea-
ture of consanguineous Marriage
Sahar M Nour El-Din1, Lobna Hamed2
1Medical Genetics Center, Faculty of Medicine, Ain Shams University; 
2Audiology Unit, E.N.T. Department, Faculty of Medicine, Ain Shams 
University Hospitals
introduction: Sensorineural hearing loss (SNHL) accounts for about 60% 
of all hearing loss. This is sometimes also called “Nerve deafness”. The term 
“Sensorineural” is used to indicate that there is either a cochlear or an eight 
nerve lesion. The diagnosis of sensorineural hearing loss is made through 
audiometry, which shows a significant hearing loss without “The air-bone gap” 
that is characteristic of conductive hearing disturbances.
Among various risk factors described for deafness, consanguinity is an 
established high risk.
aim of the Work: This work was carried out to study the prevalence of 
sensorineural hearing loss in offsprings of consanguineous marriage, who 
attended the Medical Genetics Center, Ain Shams University.
Patients and Methods: The study was performed on 950 children with 
congenital hearing loss.
results: Consanguineous marriage was present in 71.2% of studied cases, 
47.3% of these cases, parents were 1st cousin, in 36.7% parents were 2nd 
cousin, 16% had remote consanguinity. 28.8% of cases were the offspring of 
non-consanguinous marriage. Also, the results showed that 44.2% of cases had 
severe degree of sensorineural hearing loss (71-90 dBHL), 24.3% had profound 
hearing loss (>90 dBHL). Autosomal dominant inheritance (AD) hearing loss 
was detected in 40% of cases. Autosomal recessive inheritance hearing loss was 
discovered in 27% of cases, and in 18.7% of study cases the hearing loss was 
associated with genetic syndromes, where 88.8% of these cases were associated 
with Down syndrome.
conclusion: The incidence of hereditary hearing impairement is commoner 
in developing counteries compared to developed counteries, so, prevention 
is essential to reduce the incidence of genetic hearing loss. Premarital and 
antenatal screening should be applied whenever possible, at least for those at 
risk of developing genetic diseases including hearing impairement.
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intrOductiOn                                                                     
Hearing is a complex process that con-
sists of many steps.1 
Sensorineural hearing loss is always 
due to damage to either the cochlea or 
the auditory nerve. Sound waves may 
reach the inner ear, but they are not 
transmitted successfully to the brain.2
The development of cochlea and hair 
cells is dependent on a genetic pathway 
called planar cell polarity (PCP) path-
way. This pathway is involved in the 
formation of the polarized structure of 
the auditory sensory organ and regu-
lates the embryonic development. Ge-
netic disturbances disturb the pathway 
leading to congenital hearing loss.3
Sensorineural hearing loss presents 
more serious problems. It often cannot 
be cured. Fortunately, hearing aids can 
help restore some of the hearing loss.4 
Hearing impairment has debilitating ef-
fects on children as it can retard indi-
vidual’s language acquisition skills and 
impair the overall development.5 The 
world wide prevalence of profound, 
congenital deafness is 11 per 10.000 
children, and is attributable to genetic 
causes in at least 50% of cases.6 In the 
developed countries about 60% of cas-
es with deafness are reported to have a 
genetic origin.7 Inheritance plays a ma-
jor role in children with sensorineural 
hearing loss, with consanguinity being 
the major cause.8 Among hereditary 
deafness, autosomal recessive inherit-
ance predominates accounting for 80% 
of the cases followed by autosomal 
dominant inheritance in about 20% of 
the cases and X-linked and  mitochon-
drial  modes of  inheritance in less than 
1% of the cases.9
Consanguineous marriage is common 
among Asian, African, and Latin Amer-
ican Communities. The siblings of con-
sanguineous marriages have a signifi-
cantly higher incidence of autosomal 
recessive diseases including hearing 
impairment. Marriage within the family 
increase the risk of hearing impairment 
and other diseases.
aiM OF tHe WOrK                                                       
To study the prevalence of sen-• 
sorineural hearing loss (SNHL) due 
to consanguineous marriage among 
children who attended the Medical 
Genetic Center, Ain Shams Univer-
sity.
To determine the inheritance pat-• 
tern of SNHL among studied cases.
To know the genetic causes of hear-• 
ing loss among affected cases.
PatientS and MetHOdS                                     
This descriptive cross-section study 
was conducted during the period from 
(1 February 2006 to 31 December 2007) 
among children who  attended the Med-
ical Genetic Center, Ain Shams Univer-
sity. Nine hundred and fifty infants and 
preschool age children between ages 1 
month to 6 years were included in the 
study.
inclusion criteria:
All infants and preschool age chil-1. 
dren at genetic risk who attend the 
outpatient clinic at the Medical Ge-
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netics Center Ain Shams Univer-
sity.
Children with a positive family his-2. 
tory of deafness. 
Children with known risk factors 3. 
for hearing impairment.
exclusion criteria:
Children with positive past history 1. 
of known risk factors (Hyperbiliru-
binemia, rubella, meningitis, en-
cephalitis, etc...) were considered 
deaf as a result of these factors.
Children subjected to trauma or 2. 
having tumor were excluded.
All patients were subjected to the fol-
lowing questionnaire after taking their 
parents written consent:
1- Personal History:
Name, age, sex• .
2- Full data about Prenatal, Neonatal 
and Postnatal history.
3- Developmental history.
4- Family history: 
Consanguinity of parents.• 
Hearing • loss
Hearing and speech deficits.• 
Exposure to know risk factors • for 
hearing impairement [Infection 
(e.g. meningitis, rubella); birth 
trauma; ototoxic drugs; fever].
5- Family pedigree.
6- Complete physical and otologic ex-
amination was done.
All participants had their own files • 
in the Clinic for regular follow up 
visits.
the following investigations were 
routinely done:
TSH for thyroid diseases causing • 
hearing impairement (e.g. Pen-
dred’s disease).
Thin layer chromatography (TLC• ) 
to exclude metabolic causes (e.g. in 
cases with positive family history 
of histinemia).
Special investigations for hearing as-
sessment:
Pneumatoscopy•	  to rule out an ef-
fusion as the cause of conductive 
hearing loss.
Immittancemetry•	  [GSI 33]: to 
evaluate middle ear function which 
inform us about the threshold of 
hearing.
Audiometry•	 :
For cases<3 years, Free Field • 
Orbiter 922 Equipment was 
used.
For cases from 3–6 years, • 
Medimate 602 Equipment 
(Play audiometry) was used. 
Audiometry documents the degree and 
pattern of hearing loss.
Auditory Brain Stress Response •	
(ABR) [MK-12 Equipment] which 
describes the function of the audi-
tory pathway up to the brain stem.
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Otologic investigations were done at 
the auditory clinic of Ain-Shams Uni-
versity Hospital.
reSultS                                                                                                             





age category no. Percent
1 – 12 month 35 3.7%
13 – 24 month 100 10.5%
25 – 36 month 120 12.6%
37 – 48 month 210 22.1%
49 – 60 month 235 24.8%
61– 72 month 250 26.3%
total 950 100%
table 2: Degree of consanguinity of the parents 
of affected child.
degree of consanguinity no. Percent
1st cousin 320 47.3%
2nd cousin 248 36.7%
Remote consanguinity 108 16%
total 676 100%
table 3: Degree of sensorineural hearing loss 
(SNHL).
degree no. %
Mild hearing impairment 
(> 25 – 40 dB HL) 49 5.2%
Moderate hearing 
impairment
(41 – 55 dB HL) 
110 11.6%
Moderate - Severe hearing 
impairment
(56 – 70 dB HL)
140 14.7%
Severe hearing impairment
(71– 90 dB HL) 420 44.2%
Profound hearing 
impairment
(> 90 dB HL)
231 24.3%
total 950 100%
table 4: Inheritance pattern and causes of hear-
ing loss in study cases.
inheritance pattern no. %
* Hearing loss inherited as:
Autosomal dominant • 
inheritance (AD) 308 40%
Autosomal recessive • 
inheritance (AR) 207 27%
X-linked inheritance• 257 33%
total 772 100%
causes of hearing loss:
** Hearing loss associated with genetic syndromes
Down syndrome • 158 88.8%
Treacher collins• 7 3.9%
Crouzon syndrome• 11 6.2%




* AD, AR, X-linked were detected in 81.3% 
([772/950] of the study cases). 
** Hearing loss associated with genetic syn-





Fig. 1: Percentage of consanguinity among par-
ents of affected children (950 index cases).
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diScuSSiOn                                                                                                              
Consanguineous marriages have been 
practiced for hundreds of years in many 
parts of the world, so the effect of con-
sanguinity on hereditary deafness has 
been studied and documented.10 
Consanguinity is still a factor in the ap-
pearance of birth defects in developed 
countries.11 Consanguineous marriage 
can vary quite widely between and 
within countries, religious and cultural 
factors play a major part in determining 
social attitudes and legal frameworks at 
local and national levels.12 
Estimates of consanguinity ratios in dif-
ferent parts of Egypt ranged from 29 to 
50%.13
Many authors have suggested that ap-
proximately one half of SNHL in chil-
dren can be attributed to hereditary 
causes. So some authors suggest such 
marriage should be avoided as they 
make double the risk of infants with 
birth defects such as mental retardation, 
deafness and blindness when compared 
with an “Unrelated” marriage.14
The study showed that consanguine-
ous marriage accounted for 71.2% of 
affected cases. Out of this 47.3% of 
affected children their parents were 1st 
degree consanguinity, and 2nd degree 
consanguinity was present in 36.7% of 
affected cases. 
These results are similar to a study pub-
lished by Zakzouk15, which was con-
ducted on 168 children with SNHL, and 
revealed  that  consanguineous marriage 
was responsible for (66.1%) of affected 
cases.
In this study, autosomal recessive hear-
ing impairment was present in 207 
(27%) children out of 772 children. 
Also the study showed that 308/772 
(40%) of cases had hereditary deafness 
due to a single gene (AD inheritance), 
X-linked hearing loss was detected in 
257 (33%) of affected cases.
Our results were in accordance with 
Northern et al.16 who reported that con-
sanguineous marriage increases the risk 
of transmission of polygenic inherit-
ance.
The risk to subsequent siblings in this 
type of inheritance is higher when 
the parents are consanguineous than 
when they are unrelated. The effect of 
consanguinity on the development of 
childhood hearing impairment depends 
on the closeness of the relationship of 
parents. A marriage between first cous-
ins poses a great risk, whereas a distant 
consanguinity has comparatively low 
risk of producing defective offspring.
In the current study, hearing impair-
ment was detected in association with 
genetic syndromes in 178 cases (18.7% 
of the study cases), 158 of these cases 
(88.8%) were associated with Down 
syndrome, and 7 cases (3.9%) were 
associated with Treacher Collins syn-
drome.
Eleven cases (6.2%) were associated 
with Crouzon syndrome, while 2 cases 
(1.1%) were associated with Alport 
syndrome. A study published by Shott 
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et al.17 showed that children with Down 
syndrome have a high incidence of 
hearing impairment.
Peterson et al.18 found that persons with 
Crouzon syndrome also have a SNHL.
Prone et al.19 found that patients with 
Treacher Collins syndrome exhibit 
hearing loss secondary to absent, small 
or unusually formed ear (Microtia) and 
commonly results from malformations 
of the middle ear, external ear canal ab-
normalities and symmetrically dysmor-
phic or absent ossicles in the middle ear 
space.
recOMMendatiOnS                                                       
Via counseling, the role of consan-1. 
guinity can be elucidated to the par-
ents.
Early intervention in presence of 2. 
the positive family history or pre-
vious risk factors of hearing loss is 
recommended.  
reFerenceS                                                       
Carmen R. The Consumer Handbook on 1. 
Hearing Loss & Hearing Aids: A Bridge to 
Healing. Sedona, USA: Auricle Ink Pub-
lishers; 1999.
Pope A. Hear: Solutions, Skills, and Sourc-2. 
es for People with Hearing Loss. - The 
Harmful Effects of Noise - book reviews. 
New York: Dorling Kindersley publishing; 
1997.
Panakhian VM. Marriage of blood rela-3. 
tives and congenital deafness. Vest. Otori-
nolaringol. 2005 (2): 22-4.
Turkington CA. The Hearing Loss Source-4. 
book: A Complete Guide to Coping With 
Hearing Loss and Where to Get Help. New 
York: Plume; 1997.
Wayner DS. Hear what you>ve been miss-5. 
ing :How to cope with hearing loss : Ques-
tions, answers, options. New York: John 
Wiley & Sons Inc; 1998.
Marazita ML, Ploughman LM, Rawlings B, 6. 
Remington E, Arnos KS, Nance WE. Ge-
netic epidemiological studies of early-onset 
deafness in the U.S. school -Age popula-
tion. Am. J. Med. Genet. 1993; 15; 46 (5): 
486-91.
Cohen MM, Gorlin RJ. Epidemiological, 7. 
etiology and genetic patterns. In: Gorlin RJ, 
Toriello HV, Gohen MM, editors. Heredi-
tary hearing loss and its syndromes. USA: 
Oxford University Press; 1995: 9-21.
Turan O, Apaydin F. Cocukluk cagi gene-8. 
tik sensorinoral isitme kayiplari. [Genetic 
sensorineural hearing loss in childhood]. 
Kulak Burun Bogaz Ihtis Derg. 2002; 9 (2): 
99-105.
Morton NE. Genetic epidemiology of hear-9. 
ing impairment. Ann. N. Y. Acad. Sci. 1991; 
630: 16-31.
Bayoumi RA, Yardumian A. Genetic dis-10. 
ease in the Arab world. BMJ 2006; 21; 333 
(7573): 819.
Stoll C, Alembik Y, Roth MP, Dott B. 11. 
Parental consanguinity as a cause for in-
creased incidence of births defects in a 
study of 238,942 consecutive births. Ann.
Genet. 1999; 42 (3): 133-9.
Pickup K.  Consanguineous Marriages- 12. 
What Are the Risks? 2002 5 Aug.; Centre 
of Human Genetics, Edith Cowan Univer-
sity, Australia.
Nour El-Din and Hamed
91
Mokhtar MM, Abdel Fattah MM. Consan-13. 
guinity and advanced maternal age as risk 
factors for reproductive losses in Alexan-
dria, Egypt. Eur. J. Epidemiol. 2001; 17 
(6): 559-65.
Brown KS. The genetic of childhood deaf-14. 
ness. In: McConnell F, Ward PH, editors. 
Deafness in Childhood. USA: Vanderbilt 
University Press; 2005: 177-202.
Zakzouk S. Consanguinity and hearing im-15. 
pairment in developing countries: A custom 
to be discouraged. J. Laryngol. Otol. 2002; 
116 (10): 811-6.
Northern JL, Downs MP. Hearing in Chil-16. 
dren. 2nd ed. USA: Lippincott Williams & 
Wilkins; 1978.
Shott SR, Joseph A, Heithaus D. Hearing 17. 
loss in children with Down syndrome. Int. 
J. Pediatr. Otorhinolaryngol. 2001; 1; 61 
(3): 199-205.
Peterson-Flazone SJ, Hardin-Jones MA, 18. 
Karnell MP. Cleft Palate Speech. 3rd ed. 
USA: Mosby; 2001.
Pron G, Galloway C, Armstrong D, Pos-19. 
nick J. Ear malformation and hearing loss 
in patients with Treacher Collins syndrome. 
Cleft Palate. Craniofac. J. 1993; 30 (1): 97-
103.
